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Professor John Hay: The ultimate prognosis in coronary occlusion means, I take it, the prognosis in those patients who survive the initial attack-the remote, rather than the immediate, prognosis-and it must deal both with the expectation of life and the expectation as to efficiency.
Prognosis-forecasting the future-is always difficult, and that of coronary occlusion is recognized as especially hazardous.
There is, of course, the statistical approach, and this affords information of value, but its usefulness is primarily actuarial. Statistical findings are, nevertheless, serviceable in correcting general impressions-impressions concerning the importance or otherwise of certain symptoms which may, by reason of their dramatic character, have unduly impressed the clinician.
The survey of a long series of cases and a careful scrutiny of the published records do, in the long run, help us to assess with some confidence the true prognostic value of the various factors on which prognosis is based.
Valuable as statistics are, however, I imagine we are all agreed that there are two essentials in arriving at an opinion as to the future of a patient who is suffering from coronary occlusion. First, we must have a clear conception of the actual conditions in the heart, the underlying pathology, the changes which precede and follow on the coronary block. And, secondly, we must be familiar with the lifehistory of this particular ailment, this particular cardiac accident. We must be able to visualize the clinical picture in all its phases and possible developments. Then and then only can we attempt, with reasonable chance of success, to assess the significance of the signs and symptoms as they arise and translate them into terms of prognosis.
First, then, the fundamental pathology. Probably a widespread arteriosclerosis, blocking of a branch of a coronary artery, with ischnmia and death of the myocardium involved. The necrosed myocardium may rupture, but usually slow cicatrization occurs and by the end of two months the necrotic myocardium is replaced by scar tissue. The future efficiency of the heart depends upon the extent of the necrotic area and the relation of this area to the rest of the myocardium, and also on the integrity of the remaining myocardium.
The clinical picture is familiar, but certain features can with advantage be stressed, since they have a bearing on prognosis. Coronary occlusion may come suddenly and without warning, or preceding the occlusion there may have been an increasing liability to anginal pain, or cardiac failure of the congestive type. It is characteristic that the attack is spontaneous although it may be precipitated by physical effort. The patient may die suddenly from shock or ventricular fibrillation at the onset. Death may occur within a few weeks from rupture of the heart. Embolism, cerebral or pulmonary, may cause death. Cardiac failure of the congestive type may develop rapidly subsequent to the occurrence of the occlusion and progress relentlessly to a fatal issue.
Those who survive the shock of onset and the earlier complications do so with a gravely damaged heart, and those factors which predisposed to the original occlusion still persist and are as potent as before. On the other hand, the patient has had his lesson, he is probably under medical supervision, and is prepared to play the game and live within his limitations.
The chances of surviving the first attack are difficult to assess because many of the milder cases of coroniry occlusion escape diagnosis and those who die suddenly at the onset of an attack are frequently not included in the recorded figures.
The initial mortality is, without doubt, heavy. Carey Coombs [1] , in a total of 144 patients, reports 49 deaths in or shortly after the initial attack-equalling 34% or one-third of the total: and he further records that of the surviving patients 32 died within the subsequent year-which makes a total of 81 deaths within the twelve months. Conner [2, 3] gives the mortality during the first attack as low as 16-2% (46 deaths in 287 patients). On the other hand, S. A. Levine [41 takes a gloomier view of the immediate prospects. He finds that only 50% have an immediate recovery. Parkinson and Bedford [5] in 100 cases (which, however, do not include those patients who died suddenly at the onset) found that 23 died during the first six months. I do not think that anything is to be gained by quoting further figures in regard to the onset, and in any case we are now more concerned with the fate of those who survive the perils of the first attack and its immediate results.
Those who survive are sorely crippled and it is only too true that sooner rather than later they will die a cardiac death, either from congestive failure, angina pectoris, or a further coronary thrombosis.
For the purposes of discussion the survivors can be arranged in two groups:
Group I.-Those in whom the cardiac disability is shown by an increasing tendency to dyspncea and a gradual drift towards failure of the congestive type. Pain is not the dominant feature in these patients: but there is orthopncea, Cheyne-Stokes respiration and, subsequently, pulmonary cedema, anasarca, ascites, hydrothorax, complete the picture. In this group should be included those whose cardiac reserve is still further hampered by the presence of auricular fibrillation which may have originated with the coronary occlusion or have developed later.
The outlook for all patients in this group is bad from the start. It is true that something may be done with digitalis for the fibrillators, but for the other patients treatment is chiefly symptomatic and the outlook is ominous. Their future is measured in months.
Group II.-Those who make a satisfactory recovery and are able to lead reasonably useful lives. They are rarely entirely free from some form of cardiac distress and this usually takes the. form of anginal pain rather than of dyspncea. They are pulled up by angina of effort and must learn to live within their limitations. It is the patients in this group who surprise us by their longevity. When they die it is true that they succumb to some type of cardiac defeat-possibly a further coronary occlusion which comes on spontaneously and is perhaps as unexpected as the first attack, or they may die in an attack of angina pectoris. A relatively small percentage of these cases drift into a condition of congestive failure, and there is always the remote chance that some intercurrent disease or vascular accident may prove fatal. In this group the future is measured in years.
There is one point, at any rate, concerning which we are all in agreement. Our clinical experience of the last five to ten years justifies a far larger measure of optimism than we formerly dared to express. CONNER AND HOLT. JULY 1930.
287 Cases: 117 Alive.
Alive after: These statistics give an idea of the outlook and include some interesting examples of patients who survived the initial attack by many years. Connor and iolt found that in more than half of their cases (67%) there was only one attack of occlusion: if a second attack did occur then it did so within the first twelve months. White and Bland [6] in an account of 200 cases of coronary thrombosis report that 33 died in less than one year after the initial coronary occlusion, and 33 survived the first attack by four years or more-that is, 16J%. Levine [4] in his monograph states that in his opinion the average expectation of life of those who recover will be about three years. In his series of 145 cases-11 lived for more than three years after the first attack; of these, seven were alive at the time of publication, six lived for four years or more, and two were alive more than five years after the attack.
In Parkinson's and Bedford's figures, of the 100 cases (not including those who died suddenly at the onset of the coronary thrombosis), eight were leading an active life; 33 a comfortable, though restricted, life; 25 completely invalided owing to pain and failure.
If the first stormy and critical stage can be weathered then there is an expectation of from two to five, or even more, years, and there are some remarkable cases on record which far outrun these figures.
In John Hunter we have the classical example of a useful life lived at high pressure in spite of coronary occlusion. His first attack was both severe and alarming. It occurred in 1773, when he was 45 years of age. Three years later there was a second attack, and during the last seven or eight years of his life he was liable to recurrent attacks of effort angina, in spite of which he carried on his strenuous life-" less fit for work, yet ever engaged in it." In 1793 he died suddenly, having survived his first attack of coronary thrombosis by twenty years.
As other notable examples of longevity after thrombosis, two cases are reported by Paul'White [7] , and deserve especial mention:-(1) The first is that of a man who was alive in March 1932, aged 67, twenty years after his first attack of coronary occlusion, having survived two further attacks. He was a minister and at the time of the last note was alive and active, preaching every Sunday, although suffering from some substernal oppression or paroxysmal dyspncea.
(2) White's other case was that of a man who lived seventeen and a half years after an attack of coronary occlusion and finally died at the age of 80 from apoplexy without cardiac failure. At the age of 72 he climbed mountains with ease and even at the age of 80, shortly before his death, he could walk five miles without discomfort. At the autopsy there was found to be a " firm scar in the heart muscle resulting from the healing of the infarct." The heart was otherwise in good condition. Conner (see table) , were interesting and most cheering, particularly in regard to the relatively large number of patients who were alive at the end of the fifth year: (namely 21% of the 117 survivors), and at the end of 10 years, 3 * 4%.
The figures given by
Among my own records there are a number of patients who have pleasantly astonished me by living longer than at first seemed probable. He died in January 1925, more than eleven years after the first attack: he was always liable to some anginal pain on effort or excitement.
H. S. First attack in 1922, at the age of 57. Attack lasted for several days. Second attack, 1928. From these he recovered and led an ordinary life as an accountant. Then about nine months before his death he began to suffer from effort angina.
He died suddenly, nine and a half years after the initial seizure. For the last two years he has been practising as a doctor, but taking life more quietly because an undue effort induces anginal pain.
He has not had a second attack.
On careful scrutiny of my case records and those published by others, two facts stand out: (1) The frequency with which life is ended suddenly-presumably by a terminal (coronary) thrombosis; (2) the ominous significance of a progressive tendency to dyspncea and congestive failure.
Unfortunately there do not appear to be any signs or symptoms which surely indicate an impending occlusion, unless it be an increasing liability to effort angina. We know that those factors which in the first instance predisposed to coronary occlusion are still present and that the liability to occlusion has been unmasked by the very fact of the initial attack. We know also that the liability to another attack diminishes with time for, as Conner showed, 50% of all second attacks occur within twelve months of the first. The onset of the second is, however, as sudden, as dramatic, and as unexpected as in the original attack.
We are on surer ground in regard to the prognosis when there are indications of cardiac failure. The outlook is indeed grave when unequivocal signs develop in a patient who has otherwise made a satisfactory recovery from the initial occlusion and whose cardiac condition has become stabilized. Weakening of the heart sounds, a gradually increasing tendency to dyspncea, orthopnoea, Cheyne-Stokes breathing, and signs of congestive failure, are sure indications of grave damage. The onset of auricular fibrillation may in itself be sufficient to precipitate failure and then the immediate prognosis depends on the response to digitalis. More often failure develops gradually with a normal fundamental rhythm. It is then the " writing on the wall" and must be accepted as ominous. A few months, possibly a year, is all that one can hope for, even with every therapeutic aid.
What other factors or conditions may modify the prognosis ? Age at onset.--Levine's figures indicate that the younger are more apt to recover from the thrombosis and, having weathered the attack to live longer.
Blood-pressure.-I cannot satisfy myself that any reliable inference can be drawn from the blood-pressure findings.
If anything, those with the lower pressures fared worse than those with pressures on the higher side. Nevertheless, it is reassuring to watch a pressure approach the normal from the hypopiesis following a coronary occlusion. A diminishing pulse pressure, with other signs of cardiac failure, is obviously a serious finding.
Electrocardiograms. -These are of more value in the diagnosis of coronary occlusion than as aids in prognosis.
Low voltage-unsatisfactory in itself, is not uncommon in those who have survived a coronary thrombosis by several years.
Branch bundle block and complete block are naturally of adverse significance, since the localized lesion is usually associated with a more diffuse fibrosis. Carey Coombs, and White and Bland, are agreed that the presence of angina of effort prior to the coronary occlusion makes little or no difference to the outlook. This is worth further investigation.
There is another point on which I should welcome the opinion of membersnamely the significance of glycosuria. In Levine's series of 145 patients, 34 were glycosurics. This complication or coincident condition did not modify in any degree either the age at which coronary thrombosis occurred, or the prognosis. In my own experience the glycosuria has usually been of a mild type and has not appeared to add to the difficulties or diminish the expectation of life.
Finally, the outlook will depend largely on the extent to which the patient is prepared to co-operate with his doctor. No patient can afford to treat his damaged heart with disrespect, and experience has taught us that a damaged heart will often do its duty for years when treated with the kindly consideration which is its due.
It is of interest to remember that ten years ago a discussion on the ultimate prognosis of coronary occlusion would have been futile. We had not then the Proceedings of the Royal Socidy of Medicine 6 necessary data on which to base an opinion. In the last decade we have learnt much and it is fitting that we should now pool the experience which we have so recently gained. Mr. T. F. Cotton: The coronary occlusion syndrome is not difficult to recognize when the patient is seen during the acute illness. The clinical features are characteristic, the diagnosis is not often in doubt, and the after-histories of those who die in the attack are easily obtained. It is said that death occurs rapidly in half these cases during the acute illness. To accept the statement that 50% of patients die at the time of acute coronary obstruction, I think we must include *among them some who die from a recurrence of coronary thrombosis. We are on less certain ground when we attempt to forecast the course of the disease in those who recover from acute coronary obstruction, for after-history records-both of private and hospital patients-extending over a period of several years, are usually incomplete.
A good deal of useful information regarding the course of this malady may be obtained from the past history of patients who present themselves for examination because of anginal pain. The coronary occlusion history is distinctive and we should be able to recognize with a fair degree of accuracy a past history of coronary occlusion. Severe anginal pain, lasting for several hours, unrelieved by nitrites, supported perhaps by other symptoms of occlusion-dyspneea, vomiting, pyrexia, low blood-pressure in a hypertension subject-is good evidence. Residual changes in the electrocardiogram are confirmatory proof of past occlusion. It is well known that in a patient who has had coronary occlusion an angina of effort may develop.
What I have to say concerning the ultimate prognosis in coronary thrombosis is based on a survey of 200 patients with anginal pain whom I have seen in private practice. In 73-more than one-third of these-there was a history of coronary occlusion in the past, or they had acute coronary obstruction at the time of examination. In 33 cases, or 45%, I noted that anginal pain followed coronary occlusion. Increasing disability from angina of effort, spasmodic angina or recurring thrombosis seems to have been the fate of many of these patients. Twenty out of the total number of 73 I know are dead. There were eight with auricular fibrillation, paroxysmal tachyeardia, and heart-block, as a direct result of the occlusion; five of these died within a fortnight of the attack, and three recovered from the acute illness. Death was due to a recurrence of coronary thrombosis in five cases.
Of the 40 patients who did not develop angina as a result of the occlusion, 16or 40%-made a good recovery; one is alive and well after nine years.
The after-histories in this series of cases are incomplete, and post-mortem evidence is lacking; one must be guarded in drawing conclusions from the figures I have given. They have some value I think in determining what happens to the patient with coronary thrombosis. I believe I am justified in saying that a large number of patients who survive the acute illness become anginal subjects and die anginal deaths; and those who survive the accident of acute obstruction and do nob develop angina, will probably make a good functional recovery.
I have no concrete evidence that the prognosis is graver in angina following occlusion, than in angina in other cases, apart from the syphilitic group. The fact that I have never observed a good functional recovery in angina after occlusion, as I often have in the others, leads me to believe that the prognosis is graver in the former than in the latter.
Dr. B. T. Parsons-Smith: It is encouraging to contemplate the title of this discussion in that it implies the possibility of recovery from a catastrophe which, until moderately recent times, was regarded as invariably fatal.
As the result of accurate clinical investigation on the part of many workers we now possess a reasonably clear-cut conception of coronary thrombosis, and, though the differential diagnosis of the condition is at times a matter of difficulty, one cannot fail to be struck by the universally accepted prevalence of the malady, even allowing for the fact that errors may occur, the disease being still in its relatively early and fashionable stages.
In order to frame anything approaching a definite opinion in regard to the ultimate outlook of those patients who survive the immediate effects of an acute coronary occlusion, we must be prepared to balance not only considerations of a general type but also any such specific information as may be available of the progress of the disease. The general considerations are those which apply automatically to all cases of cardiovascular disability and include the questions of heredity, age, temperament, nutrition, habits, mode of life, etc. In conjunction with these we should most carefully investigate all the clinical evidence obtainable of the progress of the acute attack, more particularly with a view to forming an opinion of the approximate size of the myocardial infarct, in regard to which the principles of prognosis must obviously involve a speculative assessment. Further, we need to consider the general scheme of progress during all the phases of the acute illness and the convalescent period, the possible occurrence of some one or other of the well-known complications which characterize the disease, and the patient's response to such treatment as may have been required. Equally important with the above is an estimate, as accurate as possible, of the myocardial efficiency and circulatory reserve which may be available after recovery from the early stages of the illness.
In this latter respect it would be impossible to overestimate the assistance which electrocardiograms afford; curves in the more favourable cases provide convincing proof of the transient nature of the myocardial incapacity following coronary thrombosis and, conversely, serial records demonstrating permanent discrepancies may be equally illuminating.
We should moreover pay particular attention to the subjective symptomatology, which may vary from a trifling degree of effort syndrome to serious manifestations of circulatory embarrassment-breathlessness, giddiness, nocturnal dyspnoea, physical fatigue, pain, etc. The development of these, or their degree of aggravation following an attack of coronary thrombosis, will afford valuable proof of the progress of the disability and its ultimate outlook; in a large proportion of cases retrosternal pain will be complained of as a prominent symptom, it may precede the actual attack of thrombosis and its later occurrence must always be viewed with alarm, for, in direct proportion to its severity, it is an indication of myocardial ischermia and probably progressive dystrophy.
Complementary to an adequate assessment of the subjective symptomatology a comprehensive study of the physical signs is essential to a correct understanding of the course of the disease and the complex problem of its ultimate prognosis. Unfortunately we have no reliable method of estimating the functional capacity of the heart in anything approaching concrete terms, apart from which we must always be prepared to realize that, following such an event as a coronary occlusion, numerous variables and unknown factors may arise to complicate the issue and obscure the prognosis. For these reasons, and even admitting that valuable statistics are available nowadays in regard to the ultimate outlook of coronary thrombosis cases, we shall be well advised to investigate each case on its individual merits, noting such discrepancies as mav be obvious and as far as possible estimating their significance. The well-known signs of circulatory incompetence may proclaim their presence in unmistakable form and with varying grades of severity. Certain of these are definitely indicative of an unfavourable outlookenlargement of the heart, persistent enfeeblement of the heart-sounds, tachyeardia at rest, paroxysmal tachycardia, a subnormal arterial and a raised venous pressure, a diminished range of pulse. pressure and pulsus alternans. A further manifestation, and one, moreover, which invariably signifies grave myocardial incompetence, is a diminished cardiac excursion which may be suspected during the clinical examination and confirmed by inspection on the X-ray sereen. We should inquire for the presence of this sign in all cases, remembering that some degree of myocardial inertia is a probable development following coronary thrombosis and that its persistence may be interpreted as of serious moment, more particularly if it happens to feature an otherwise well-defined failure syndrome.
A further development which frequently characterizes the after-history of thrombosis cases is cardiac arrhythmia, and to this we must more often than not devote special consideration. All the known varieties of arrhythmia and embarrassments of intracardiac conduction have been noted following coronary thrombosis and, as a general rule, their significance, except in the initial stages of the illness, may be assessed on the well-accepted basis to which these disabilities conform in cardiovascular disease. In a certain proportion of cases the infarct extends to the interventricular septum, thereby inducing heart-block, partial or complete, and this condition may materially influence the course of the disease; its early development need not occasion alarm; in fact we have reason to believe that the bradycardia of heart-block may be, up to a point, a valuable and conservative process in that it counteracts the tendency to ventricular tachycardia, which is so frequently a disquieting feature during the acute phases of the disease and its subsequent convalescence. In this context one should emphasize the more favourable outlook of young patients in whom the idio-ventricular rate of heart-block is moderately high (? 50-60), as opposed to the elderly patients in whom the ventricular rate is fixed at a definitely lower level (? 28-40).
We may summarize as follows:-In 50 to 60% of all cases coronary thrombosis is immediately fatal, and a relatively small number of patients (? 5 to 10%) recover completely; the remainder (roughly 40% of all cases) may be expected to make a partial recovery, and their prognosis may be determined to some extent by careful investigation of the circulatory efficiency and its reserve capacity, always remembering that complications may develop in a disease of which the pathological basis is coronary atheroma associated with myocardial dystrophy.
Sir Maurice Cassidy: Professor Hay has said that after a coronary occlusion those factors persisted which had brought about the thrombosis, and that further clottings were inevitable sooner or later. I submit that there is at least one factor 8 136 in the aetiology of a coronary occlusion which is sometimes amenable to treatment, namely, that of infection. Surely in many thromboses, either in the coronary circulation or elsewhere, there is an infective factor as well as an atheromatous or arteriosclerotic one. The pyrexia and leucocytosis which so often accompany a coronary thrombosis are evidence of such a factor, and if the primary infective focus can be dealt with, subsequent thromboses are less likely to occur. In a youngmiddle-aged subject, for example, when there is definite dental infection, extractions cautiously carried out after all acute symptoms have subsided, may favourably influence subsequent progress.
I was glad to hear that the openers of this discussion did not take electrocardiographic changes too seriously when making their prognosis. We have all seen patients who have been almost symptomless for years after a coronary occlusion, in spite of the presence of gross electrocardiographic changes. Even in the presence of a complete auriculo-ventricular heart-block following a coronary occlusion a surprising immunity from symptoms may occur.
Dr. D. Evan Bedford: Some information from the point of view of prognosis is to be obtained from the pathological findings. Coronary thrombosis is seen most frequently in post-mortem specimens at two stages; first, in the early stage, before an infarction had had time to form, and secondly, in the chronic stage of fibrous infarction. In other words, patients with coronary thrombosis frequently die at the onset, or recover from the acute attack and die later from some form of cardiac failure. We are not concerned in practice with patients who die suddenly at the onset, but only with patients in whom coronary thrombosis is diagnosed during life. From the figures cited by Professor Hay, and from personal statistics, I estimate the mortality during the acute attack of coronary thrombosis as not more than 25%, that is to say, a patient seen alive with coronary thrombosis has a three-to-one chance in favour of recovery. With regard to the remote prognosis, sufficient information is not yet available, as in all reported series of cases a large proportion of the patients are still living; when all these patients still living have died, their duration of life will prove to be longer than present figures indicate.
It is of some importance to know exactly what should be said to the relatives in a case of coronary thrombosis. In every case life is in danger and no single sign or symptom is of much belp in deciding the outcome in the early stages. One must be satisfied to say that life is in danger, but that the chances of recovery are good. Once the twentieth day is past, the likelihood of serious complications arising greatly diminishes, and the patient's chances are definitely better once this danger period is over. It was not always the patients whose recovery was most complete who lived longest. A man, aged 60, had a calcified infarct of the heart, diagnosed in life by means of X-rays, and confirmed by post-mortem examination. This patient was under observation for five years with low blood-pressure and incessant attacks of angina, and later dyspncea. Generally speaking, a blood-pressure that persisted in the region of 100 mm. systolic was of serious omen for the future.
Mr. T. Skene Keith said he would like to approach the subject from the other end, that is, knowing the diagnosis and, incidentally, the prognosis, to look back along the history.
In a recent series of 200 autopsies, carried out in public mortuaries at the request of the coroner, there were 110 cardiovascular deaths, and of these 51 were due to coronary disease.
Of these 51, 24 showed the presence of definite clot, while 14 had old fibrous infarcts. Of these 14 with infarcts, eight also had recent clots. From the point of view of prognosis this suggested that 14 cases out of 51 had had a definite previous attack.
As to the history: 21 cases provided no more than that they had either collapsed suddenly and died, or that they had been found dead in their rooms. In nine cases there was evidence that up to the time of death they had been in reasonable health, and in 6 that there had only been a vague story of indefinite ill-health.
Of the remaining 15 cases, nine had suffered from pains in the chest, four from indigestion, and two from heart disease unspecified. However less than a third of even these cases had consulted a doctor.
Of these 51 cases, therefore, 14 showed signs of a definite previous attack, and 15 had suffered from symptoms which might or might not have been anginal in nature.
He (Mr. Keith) further called attention to the value of a determination of the viscosity of the blood in prognosis. It appeared, from a limited number of cases examined, that a high viscosity predisposed to anginal pain which was relieved by reducing the viscosity. It was probable, therefore, that patients with an increased viscosity would have a worse prognosis than those with a more fluid blood.
Dr. Philip Eliman said that he would be grateful if Professor Hay would elucidate certain problems which had occurred to him in connexion with the prognosis of coronary thrombosis.
The first was with regard to electrocardiography, especially in connexion with the prominent Q waves in lead III, sometimes transient and sometimes persistent. He had recently seen a case of acute coronary thrombosis in which there had been a typical deviation of the R T period in lead III where both Q2 and Q3 waves had persisted, even when the deviation or high take-off of the R T segment had returned to normal. This had, in fact, persisted for a year after the acute attack, the other electrocardiographic changes having returned to normal. He wondered whether the persistence of Q2 and Q3 (the persistence of Q3 alone was, of course, not uncommon) for some time after an acute attack, when the other abnormal changes had been rectified, was of any value in prognosis.
A second problem was concerned with the relative prognosis of coronary thrombosis occurring in: (a) a comparatively healthy heart and (b) a diseased heart. In the case of angina pectoris it had been suggested by some observers that the prognosis of angina of effort was worse when it occurred in a healthy heart than when it occurred in a heart that was diseased.
Finally, complicating coronary thrombosis a condition of cardiac aneurysm was likely to occur without clinical manifestations, X-ray examination of the heart being often the only means of detecting it in the living subject.
He had published an account of a case in which the patient was an old anginal subject who had had coronary thrombosis with cardiac aneurysm.' The size of the aneurysm had been noted by serial skiagrams for nearly two years, following the initial acute attack of coronary thrombosis. It had increased during that period to about six times its original size, and it was surprising to him that, considering this increase, the patient had outlived the acute attack for so long. If the patients in these cases were subjected to X-ray examination of the heart it would probably be found that cardiac aneurysm complicating coronary occlusion was not uncommon, and he would like to know if Professor Hay thought that such a complication materially affected the prognosis.
Dr. Plesch: From what has been already said, it is evident that our knowledge of the prognosis of coronary thrombosis is still imperfect. In my view this must continue to be the case until we have more accurate understanding of the causes of angina pectoris, of which coronary occlusion is only one. It is certain that angina pectoris can present most of its characteristic phenomena in the absence of coronary occlusion, as demonstrable at autopsy. If this is allowed, it follows that the prognosis of coronary thrombosis must be separated entirely from the prognosis of angina pectoris. The symptoms of occlusion of the coronary arteries are well known, as are the symptoms of the "status anginosus " of a number of other arteries. We have, however, no knowledge of the pathological conditions of other arteries which might be blamed as being partly or wholly the causes of the non-coronarial forms of angina.
Intercostal arteries.-As every pathologist knows, arterial sclerosis occurs first on the posterior part of the ascending aorta. This is the place of origin of the intercostal arteries, which have some resemblance to the coronaries, as they also supply muscles which work incessantly. As the intercostal arteries supply the intercostal nerves, and some others as well, it seems not unjustifiable to assume that the failure of these arteries accounts for many of the respiratory and sensory troubles in cases of angina pectoris.
Bronchial arteries.-The bronchial arteries are just above the intercostal arteries, and they also are among those most easily affected by sclerosis. They supply the tissues of the lungs, and their occlusion must therefore cause severe disturbance of respiration.
Finally, there are the coronary arteries themselves, and, for the present purpose, these cannot be regarded as a unit. The thrombi occurring in the subsequent anginal attacks do not always obliterate the whole coronary system, but only block out some branches of it, and the consequences of such an occlusion must depend on the place at which it occurs, especially since there are many anastomoses in the coronary system.
The auricular artery.-Most important is the distinction between the occlusion of the first and largest branch of this system-the auricular artery--and the occlusion at any other point. Obstruction in vessels supplying the ventricles is not necessarily followed by death, or even by a severe deficiency of heart function, as these vessels are inter-connected to such an extent as to allow the metabolism of the muscle to continue. On the other hand the auricular artery is a real end-artery and therefore deserves more attention, although it has been neglected to some extent not only by pathologists and clinicians, but even by anatomists. Since it is an end-artery, its occlusion involves a complete paralysis of the auricle. This causes among other things an accentuated fluctuation and pressure in the vena cava and the pulmonary veins-leading almost always, in the case of the vein, to cedema of the lungs and death. On these lines we may, even to-day, collate the symptoms of angina pectoris in a causal system.
With help from further researches by pathologists we should in the near future acquire more confidence in the diagnosis and prognosis of angina pectoris, and even obtain further light with regard to its treatment.
Professor Hay (in reply) said, with regard to the prognostic significance of cardiac aneurysm, that the number of cases, more particularly of those which had been watched from the time of the initial thrombosis to that of.
death, was so small that it was impossible to make any definite statement.
In his opinion the presence of Q wave was of little prognostic value, although it was of some service in substantiating a diagnosis of previous occlusion.
Coronary occlusion was most unlikely to occur in the healthy heart unless it was due to embolism, and the greater the amount of healthy mvocardium remaining after the cardiac accident, the better the outlook.
On the general question as to the attitude to be adopted towards inquiring relatives, he thought that during the acute attack one could only talk of possibilities; probabilities might be discussed later on.
He hoped that there would be another discussion by the Section in five years' time, when the whole subject could be approached with greater confidence.
